Chlorophylls, phaeophytins a and b, 13-carotene, lutein, violaxanthin and neoxanthin can be separated in 15 min on HPTLC, CN-coated sheets using chloroform-hexane-methanol (25-70-05 v/v). The algebraic characteristics of calibration curves and of the abSorbance decay with time have been determined for each component. Solid phase spectra have been established from 370 to 700 nm and their variations have been examined with respect to the amounts of pigments spotted on the plates and to the storage time of chromatograms in the dark at 4 ~ Pigments extracted with chloroform from barley leaves were analysed using the described method. A 5 % accuracy is normally to be expected, and the sensitivity ranges from 0.5 pmol ([3-carotene) or 1 pmol (chlorophylls a and b) to 12 pmols (lutein) in quantitative determinations at 425 nm.
Introduction
The best results so far obtained in TLC separations of photosynthetic pigments were on cellulose layers [1, 2] . Although very good resolution was achieved, particularly on home-made sucrose layers [3] , several authors pointed out the problems in quantification of the chromatograms [4] and thus advocated the use of HPLC techniques which, indeed, lead to satisfactory results, either using step gradients [5] or linear gradient systems [6] . In these cases, the analysis times range from 20 min to over 45 min. However, HPTLC requires a number of additional operations, such as cleaning of columns, re-filling of precolumns, and equilibration which limit the rate of daily samples analysis [7] .
Since even crude spectrophotometric methods are still proposed [8, 9 ] the question of a rapid and reliable method remains opened. It seemed interesting to examine the possibilities offered by new CN-coated HPTLC plates, which might show less degradation activity than silica gel [10] . To this end, direct analysis of pigments spectra by solid-phase spectrophotometric scanning has been performed, a method which has proved successful in the HPTLC of phenolic compounds [11] .
Experimental
Precoated HPTLC CN plates were purchased from Merck (Darmstadt, FRG). Purified pigments were from Sigma (France) i.e.: chlorophyll a, chlorophyll b, 13-carotene and lutein. Analytical grade solvents were used: chloroform from S.D.S. (Peypin, France), methanol and hexane from Merck and did not need further purification. Pigments were dissolved in pure chloroform (4 mM mother solutions) and spotted using a P.S.01 automatic applicator Desaga (Heidelberg, FRG). Chromatograms were developed as previously described 
Plants Extracts
Barley seedlings were grown for 10 days in test tubes [13] on sand and boiled water under ambient conditions of light and temperature (= 1500 lux, 21.5 5:0.6 ~ and winter photoperiod (11 hr day). Samples of 100 mg fresh leaves were ground in chloroform, using potter homogenizers, under dim light conditions, then centrifuged for 20 min at 5000 g. One ~tl of the supernatant, equivalent to 1.5-2 mg fresh leaves was immediately spotted on TLC plates. Chromatography was then carried out as described above. Ln A = n. Ln Q + Ln k.
Plotting Ln A versus Ln Q gives a regression equation: y=a+bx in which n=b (regression slope) and a = Ln k (vertical intercept) so that k = e a.
The decay of absorbance of photosynthetic compounds versus time of residence on the plates was fitted to the following equation:
where A0 = initial absorbance at time t = 0; A = absorbance at t; Am = lower limit; ts0 = time for 50 % of the maximum decay; h = Hill coefficient for absorbance decay versus time. Data were calculated as previously described [14] . Pure phaeophytins were prepared by spotting hydrochloric acid solutions on the pure chlorophylls previously spotted on the plates. 4 nmol of either chlorophyll a or chlorophyll b were treated in this way with hydrochloric acid varying between 0.625 and 2 nmol. The decrease of chlorophyll concentrations (C) versus amounts (d) of hydrochloric acid can be expressed by the following equation: 
Results and Discussion
Mobilities and Calibration Parameters Table I gives the mobilities of the various pigments relative to 13-carotene as reference. The resolution of the chromatographic system (I) is illustrated in Figure  1 . A resolution similar to that by HPLC methods [15, 16] is thus obtained in a short time. All pigments were recorded at 425 nm. Calibration parameters of pure pigments are given in Table II . The limit of sensitivity of the HPTLCspectrodensitometry determinations are of the same order as by HPLC detection at ~. 430 nm [15] . The coefficients of variation due to the sum of all experimental errors average about 5.4 %. 
